
P R E S E N T E D  B Y

Sandia National Laboratories is a multimission

laboratory managed and operated by National 

Technology & Engineering Solutions of Sandia, 

LLC, a wholly owned subsidiary of Honeywell 

International Inc., for the U.S. Department of 

Energyõs National Nuclear Security 

Administration under contract DE-NA0003525.

Multi-Objective Energy Storage 
Labs

Ben Schenkman  September 26, 2018



Sandia Energy Storage System Labs

Energy Storage Test Pad (ESTP)
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Energy Storage Controls and 
Analytics Lab (ESCAL)



ESTP3



ESCAL4



ESTP and ESCAL Communication5

XNET is an isolated Sandia network 

connecting many labs



Energy Storage Technology Evaluation

Å Dynamic Model Development

Å Technology Performance evaluation and comparison
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Energy Management and Dispatch Controls

Å Optimized economic dispatch algorithm development for grid tied and islanded 
systems

Å Resilient and Stacked application development

Å Validation through real time power hardware-in-the-loop and field validation
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Power Quality

Grid Resilience
Transmission Deferral

Voltage Regulation

Frequency Regulation

Spinning Reserve

Reactive Power Control

UPS
Load Levelling

Peak Shaving

Arbitrage

Renewable Firming

Transient Stability

Demand Response

Diesel Off

STACK 1 STACK 2 STACK 3



Topology Evaluation8

Å Central (Big) vs Distributed (Multi-Small)



Topology Evaluation9

Central (Big) vs Distributed (MultiÅ -Small)

Series vs Parallel UPSÅ

Critical Load

Critical Load



Topology Evaluation10

Å Central (Big) vs Distributed (Multi-Small)

Å Series vs Parallel UPS

Critical Load



Remote Data Gathering

Performance Evaluation such as degradation of technologies for various applicationsÅ

Optimize dispatch over timeÅ

Future: Machine Learning algorithmÅ
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QUESTIONS12

Thank you to DOE/OE Dr. Imre Gyuk for supporting

this and other projects advancing the industrial

and commercial acceptance of energy storage


